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Outline/Objectives

A To provide process insights and quantify
N_-CCNN_.relationships under different
meteorological conditions with
observational constraints from the
measurements

o WRF Larg&ddy Simulation (LES)
o WRF ClowdResolving Modeling (CRM)

A To evaluate/improve the representation
of ACI processes in ESMs

o Diagnostic package for regional/global
models

0 Singcolumn E3SM simulation

Global aerosol-cloud-climate modeling

Provide constraints on ACI and parameterization improvement
guidance for GCMs (1, 2)
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CRM and SCM modeling

Identify scales resolving Quantify biases in N,-CCN- Assess
process- level ACI and Ngy from satellite proxies aerosols,
compare the relationships and diagnose impacts on clouds, and
across scales (1) model Ny (1) ACIin
GCMs (1, 2)

Process modeling

Current satellite observations & future missions

AEvaluate and understand N,-CCN-Ng relationships (1)

Aldentify and quantify uncertainties in ACI metrics (2)

AProvide process insights (e.g., post-frontal MBL
cumulus, wet scavenging processes) (2)

Provide MBL cloud
regimes (2)

Evaluate/
develop
satellite

g”e"a's ACTIVATE sub-orbital observations
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(Sorooshiaret al., 2019)
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WREF Large&ddy Simulations (LES) for understandlng AMCI |

cold air outbreaks and summer precipitating clouds

Idealizedcase WRIEES:

Aerosol size distribution

A Domain: 60x60 kAwith periodic boundary conditions . rig
A Resolution: 300 m and 100 m, 152 layers (up to 7 km) T /{w PR S
A Meteorological profiles, advective forgings and surface fluxes from E A A
ACTIVATE and/or ERA5 TOE \
A N, N.and other measurements from ACTIVATE and satellite - z wf ]
’ Susceptibility ol H ]
Case  |AInLWP/Aln(N.)-Aln(req)/Aln(N)AInTe/AIn(N)|| y A 3
Science objectives: 28 February  0.150 0.269 0.419 . Cip
_ o 1 March -0.002 0.318 0.316
A Quantify sensitivities of CAO clouds
400 Liquid Water content [g ® Droplet number conc. [cn]
and MBL structures to largecale O BT L B 5.0 e = O TR D T 80
forcings (i et al., 202p l i, ) 1.
A Study AMCIin CAO clouds ¢t al., 250 B 1 |
reviseg =T L = 1 20F
- - - - Q 150 .III “ 6 E 5
A Study AMCI in summer precipitating ook P B O
clouds (i et al., in prep; poster 0 :-:.‘;»-::Z::Zif:% : romn]
06'?;%*5*;6-;;;;@ TR BRI L .”32;?;.’”. .1'.2 [ s

Time [UTC]



_ WRF LES Xiang-Yu Li et al. (PN
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WRFLES study of summer precipitating cumulus cases

Vertical profiles from dropsondes and Falcon
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@;; WRF CRM Jingyi Chen et al. (PNNL
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WRF Cloud Resolving Model (CRM) study of organized mesoscale
convective cloud structures during cold air outbreaks (CAQO)

i WRF model GOES 6 Satellit
Nesteddomain WRFCRM: (3 km and 1 km) o kmf)i ellite

A Domain: 1650x1650 kin450x450 krh
A Resolution: 3 km, 1 km
A Vertical: 150 layers up to 16 km; 130 layers in the

lower 6 km
A Realistic boundary conditions and SST (ERA5, FNL)

Science questions to answer:

A What are the meteorological factors that
determine the CAO cloud morphology and control
the roll-to-cell transition?Chen et al., 2022

A What is the role of cloud top entrainmentand
mixing? Chen et al., in prep; poster

A What are the roles of aerosols and cloud
microphysics?Huture worR

Dropsondes released during 1BUTC (Chen et al., 2022)



